In this paper we report our results on quarkonium spectral functions in the vector channel obtained from quenched lattice QCD simulations at T ∈ [0.75, 2.25] T c . The calculations have been performed on very large and fine isotropic lattices where both charm and bottom quarks can be treated relativistically. The spectral functions are reconstructed using the Maximum Entropy Method. We study the dissociation of quarkonium states from the temperature dependence of the spectral functions and estimate heavy quark diffusion coefficients using the low-frequency behavior of the vector spectral functions.
In the past decade many efforts have been made to gain a deep insight into the properties of the hot medium produced in heavy ion collisions [1] . Heavy quarkonium, which are produced in the early stage of the collision and involved in the whole evolution of the system, are ideal probes in studying the hot medium due to their large mass [2] compared with the temperature of the surrounding plasma. In a recent run at the CMS collider an obvious sequential suppression of the excited Υ states has been observed in the Pb + Pb collisions [3] . There are several works trying to figure out how this happens from different perspectives e.g. non-relativistic QCD [4, 5] , potential non-relativistic QCD [6] , T-matrix approach [7] and perturbative calculations [8] etc., however the results still remain inconclusive. In principle the fate of the hadrons in the medium can be read off directly from the deformation of the resonance peaks in the hadron spectral functions. However a so-called "transport peak" appearing in the small frequencies of the spectral function in the vector channel makes the reconstruction of the resonance peaks more complicated. This transport peak is directly related to the heavy quark diffusion coefficient which is a crucial input in hydro and transport models to describe the experimental data. The heavy quark diffusion coefficient has been calculated perturbatively. However, in the interesting temperature range the results from leading order and next leading order calculations differ a lot [9, 10] .
To understand the temperature dependence of spectral functions from first principle, we carry out lattice QCD simulations and report the results in this proceedings. To start we calculate the Euclidean 2-point "current-current" temporal correlation functions in the vector channel on the lattice. They are related to the hadron spectral functions (SPF) ρ µ as follows
where ω , where χ 00 is the quark number susceptibility [11] . To extract the continuous spectral function from the discretized correlation functions we adopt the Bayesian theorem based Maximum Entropy Method (MEM) [12] .
We apply MEM to correlation functions obtained on large quenched isotropic lattices at fixed spatial extent N σ = 192 and five different temporal extents N τ = 96, 64, 56, 48 and 32, which corresponds to temperature T = 0.75, 1.10, 1.25, 1.50 and 2.25T c , respectively. The gauge coupling β is 7.793 and the corresponding lattice spacing is a = 0.009 fm [13] . We have performed simulations in a wide range of κ values [14] , of which the largest one 0.13221 and smallest one 0.12798 can reproduce nearly physical J/ψ mass and Υ mass (the resultant screening mass are 3.38 GeV and 10.47 GeV for J/ψ and Υ, respectively) and we only present these two in this work. In our simulations we use the Wilson gauge action and the non-perturbatively Clover-improved Wilson fermions [15] . The relative errors of the obtained correlation functions δG/G at the middle point are ∼ 0.3%.
Due to the general problem that the number of data points is not sufficient in the MEM analysis we are always careful about the dependence of the output spectral functions on the default models and the number of data points in the correlation functions. In our work we examine the influence of these two factors carefully one by one. In the large frequency part we use the free lattice spectral function for Wilson fermions [16, 17] to accomodate the lattice cutoff effects. The transport peak we parametrize as a Breit-Wigner distribution according to kinetic theory [11] . The resonance peak is parametrized as a relativistic Breit-Wigner distribution. To get rid of the trivial temperature dependence of the integrand kernel K(ω, τ, T ), we analyze the reconstructed correlation function G rec (τ, T ; T ) defined as a correlation function reconstructed from the spectral function obtained already at a lower temperature T and the integrand kernel at another T [18] . The reconstructed correlation function G(τ, T ; T ) and the original correlation function G(τ, T ) have the same number of data points and only differ in the spectral function. Thus one can compare the spectral functions extracted from these two correlation functions and study whether the change of the spectral function from one temperature to another suffers from the reduction of data points in the correlation functions.
In the following we will show the results of spectral functions obtained using MEM. In all figures of the spectral functions in this paper, the dashed curves are the default models and the solid curves with the same color are corresponding output spectral functions. First we show the charmonia spectral functions in Fig.1 . At 0.75T c , as shown in the left top panel, the spectral function is believed to have no transport peak, therefore the first default model is just a free lattice spectral function while the second and third are of the same type: a combination of a free lattice spectral function and a resonance peak connected by a modified Θ-function [18, 19] . The difference is that their resonance peak locations are respectively smaller and larger than the screening mass of J/ψ at 0.75T c . We found that although the default models are quite different, the first low-lying peak is stable and its location is close to the screening mass of J/ψ (the magenta vertical line in the figure). At 1.10T c shown in the top right panel the three default models are of the same type: a combination of a transport peak, a resonance peak and a free lattice spectral function. The difference from the default models at T < T c is that they have larger and larger resonance peak locations. We found that the first peak is still stable but moves to a higher frequency region. At 1.25T c and 1.50T c the default models used are exactly the same as the ones used at 1.10T c . As shown in the bottom panel the output spectral functions at 1.25T c are very similar as those obtained at 1.10T c but the peak locations are shifted to even higher frequencies while at 1.50T c the spectral functions become flat. The reason of the observed strong default model dependence could be the lack of statistics or data points in the correlation functions which needs further investigations. As we have seen at 1.10 and 1.25T c a shift of the first resonance peak location has been observed. To see whether this is due to the reduction of number of data points at higher temperatures we compare the spectral functions extracted from the reconstructed correlation functions (denoted as "ρ from G rec " in Fig.2 ) and the ones from the original correlation functions. We found that the shift still exists when the number of data points at the two temperates are the same.
We also study the transport peak carefully at 1.10, 1.25 and 1.50T c . At each temperature we use three different widths for the transport peak in the default model as input. We found that the width in the output spectral function is almost the same as the input. At each input width varying the height, however the output height firmly stays fixed. Increasing the input width the output height decreases which leads to a linear relation between 2πT D and T/η (inverse width normal-ized by temperature) where η is the drag force. We summarize the results in Fig.3 Unlike the case in charmonia we extract bottomonia spectral functions from G di f f (τ/a) = G(τ/a) − G(τ/a + 1) which will strongly suppress the contribution from the transport peak. Thus in our analysis for bottomonia we always use default models with threshold starting from a large frequency. The default models used for bottomonia are almost the same as those in the charmonia case except that no transport peak is used here and the resonance peak locations here will compare with the screening mass of Υ. From the top left panel of Fig.4 we see that at 0.75T c , the first peaks in the output SPFs are independent of the default models and they are all close to the screening mass of Υ. When temperature increases from 1.10T c to 1.50T c , we found that for all cases the peak location of the low-lying peak has minor default model dependence and there is a small shift of first peak location for T > T c by around 0.52GeV. • After getting rid of N dependence the shift of first peak location is almost gone → seems to stay unmodified up to1.50Tc
Default Model = Free The N τ dependence of bottomonia are shown in Fig.5 . We found that after getting rid of N τ dependence the shift of first peak location is almost gone for all three temperatures. This indicates that Υ seems to stay unmodified up to 1.50T c . Comparing the results obtained for charmonia and bottomonia, we can learn that J/ψ suffers from more thermal modifications than Υ. We have to mention that the results reported in this paper are based on the finest lattice data in [14] . Our next step is to analyze the continuum-extrapolated data with physical charm and bottom masses.
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